Results of polymerase chain reaction (PCR) and p24 antigen detection after immune complex dissociation (p24-ICD) were compared with antibody results after 18 months of age for human immunodeficiency virus (HIV) diagnosis in 345 prospectively followed, perinatally exposed infants. Of 59 infected and 286 uninfected infants tested at 1 -6 months of age, sensitivity and specificity were, respectively, 100% and ú97% for PCR and 90% and ú97% for p24-ICD. Testing was done on §2 occasions in the first 6 months of life in 43 infected infants; 77% had §2 positive results with the same test. Of these infants, 68% had 2 positive p24-ICD tests. In uninfected infants, 96% had only negative tests; none had ú1 positive. By 6 months, all uninfected infants with §2 PCR results could have been diagnosed. HIV status can be determined by PCR by age 6 months in most HIV-exposed infants. p24-ICD should not be used alone, because of its lower sensitivity, but may be useful in areas without advanced laboratory support. can Academy of Pediatrics. At these visits (at 2 weeks and 2, 4, Though standard p24 antigen detection techniques have shown 6, 9, 12, 15, and 18 months), histories are taken and physical relatively low sensitivity [3, 11] , a modification in which the examination (with emphasis on HIV manifestations), routine immunizations, and HIV diagnostic testing are done. For the present antigen-antibody immune complex is dissociated before testing study, only infants born before 15 March 1994 (i.e., §18 months (p24-ICD) has shown a dramatic increase in sensitivity when of age at the time of analysis) were considered. used in neonates [12] . We present here a series in which p24-For this analysis, only infants meeting the following definitions ICD was used in combination with PCR for diagnosis of infecwere considered: A child was considered infected if a specimen tion in a prospectively followed cohort of HIV-exposed infants.
Results of polymerase chain reaction (PCR) and p24 antigen detection after immune complex dissociation (p24-ICD) were compared with antibody results after 18 months of age for human immunodeficiency virus (HIV) diagnosis in 345 prospectively followed, perinatally exposed infants. Of 59 infected and 286 uninfected infants tested at 1 -6 months of age, sensitivity and specificity were, respectively, 100% and ú97% for PCR and 90% and ú97% for p24-ICD. Testing was done on §2 occasions in the first 6 months of life in 43 infected infants; 77% had §2 positive results with the same test. Of these infants, 68% had 2 positive p24-ICD tests. In uninfected infants, 96% had only negative tests; none had ú1 positive. By 6 months, all uninfected infants with §2 PCR results could have been diagnosed. HIV status can be determined by PCR by age 6 months in most HIV-exposed infants. p24-ICD should not be used alone, because of its lower sensitivity, but may be useful in areas without advanced laboratory support.
in Atlanta since July 1987 whose mother or other guardian con- [9] , and in vitro antibody production [10] ), followed in a special pediatric infectious disease clinic, according have been used, and high degrees of sensitivity and specificity to the schedule for routine child care recommended by the Amerihave been observed with HIV culture and PCR [3, 5, 6 ].
can Academy of Pediatrics. At these visits (at 2 weeks and 2, 4, Though standard p24 antigen detection techniques have shown 6, 9, 12, 15, and 18 months), histories are taken and physical relatively low sensitivity [3, 11] , a modification in which the examination (with emphasis on HIV manifestations), routine immunizations, and HIV diagnostic testing are done. For the present antigen-antibody immune complex is dissociated before testing study, only infants born before 15 March 1994 (i.e., §18 months (p24-ICD) has shown a dramatic increase in sensitivity when of age at the time of analysis) were considered. used in neonates [12] . We present here a series in which p24-For this analysis, only infants meeting the following definitions ICD was used in combination with PCR for diagnosis of infecwere considered: A child was considered infected if a specimen tion in a prospectively followed cohort of HIV-exposed infants.
drawn at §18 months of age tested positive for HIV antibody and uninfected if §2 specimens after 6 months of age tested negative Methods for HIV antibody.
[15] The performance of PCR and p24-ICD, The study population consisted of all infants born to women alone and in combination, was evaluated with respect to these known to be HIV-seropositive at Grady Memorial Hospital (GMH) definitions.
Schedule of testing.
The tests used for HIV diagnostic testing have varied over time, according to their availability. Specimens JID 1997; 175 (June) any positive test was verified with testing on a new specimen.
done during the first month, when sensitivity is lower), the p24-ICD was performed on specimens obtained at every visit in the percentages with either p24-ICD or PCR positive on §2 occafirst year of life, unless 2 positive tests had already been obtained.
sions were 84% and 88% at 4 and 6 months of age, respectively.
p24-ICD. This assay procedure consisted of pretreatment of
The positive predictive value of 2 positive p24-ICD results in plasma specimens by acid hydrolysis and detection of free p24 these infants was 100% for both p24-ICD and PCR, considering antigen in the pH-neutralized product. Plasma (70 mL) was mixed tests drawn at 1 -6 months of age. with an equal volume of 1 M glycine buffer (pH 1.85) and 21 mL
The proportion of infected children with §2 positive p24-of 5% Triton X-100 solution in clustered minitubes. The tubes ICD tests among the 40 children tested §2 times in the first were incubated in a water bath at 37ЊC for 1 h. The samples were 6 months of life never exceeds 63% (table 3) , even if samples then restored to neutral pH by the addition of 70 mL of 1 M TRIS from the first month of life are excluded from consideration buffer (pH 9.0). Each treated sample (200 mL) was then tested for p24 antigen using an HIV p24 antigen-capture ELISA kit (data not shown). On the other hand, among 27 infected chil-(Coulter, Hialeah, FL). Samples were incubated overnight on antidren tested §2 times by PCR, 24 (89%) had §2 positive tests.
body-coated plates at 37ЊC in a moist chamber; then the wells were Testing was done on §2 occasions in the first 6 months in children tested positive ú1 time.
PCR. PBMC from patients were split into 2 aliquots and Overall, among 285 uninfected infants tested at least once, washed with PBS. The DNA was extracted by the detergentpositive tests occurred once each in 13 infants (10 p24-ICD, proteinase K procedure. Diagnostic DNA PCR was performed using two gag region primer pairs, SK38/SK39 and SK145/SK150, 3 PCR). These false-positive tests occurred between the ages as described [16] . Detection for HIV DNA was performed using of 0 and 187 days for p24-ICD (median, 11) and 10 and 116 
Discussion
In a population of ú300 HIV-exposed infants prospectively followed from birth, we found ú97% specificity and, after the Results first week of life, 88% -100% sensitivity for PCR and 97% -100% specificity and 65% -85% sensitivity for p24-ICD. AlData on 59 HIV-infected and 286 uninfected infants were available for analysis. Overall, among infected infants, p24-though our assay is being used in studies in Thailand and Ivory Coast, where subtypes E and A predominate, respectively, our ICD was positive at some time in specimens from 53 (90%) of 59 infants, and PCR was positive in 54 (96%) of 56 infants study can only address its use in diagnosing subtype B infection, the only subtype identified in our population [18] . tested. Among all specimens from these 59 children, 120 (69%) of 175 tested positive for p24-ICD and 89 (90%) of 99 tested By considering both tests in combination, different approaches to analysis are possible. At least 1 test was positive positive by PCR. Sensitivity, specificity, PPV, and NPV of the individual tests at various ages are shown in table 1 (p24-ICD) by 6 months in 88% of infected infants; a single positive test was found in 4.5% of uninfected infants. Alternatively, among and table 2 (PCR).
PCR or p24-ICD testing was performed on §2 occasions in infants with §2 specimens obtained by 6 months, if the criterion for infection is that either 1 specimen be positive for both the first 6 months of life in 43 infected infants (table 3) , 33 (77%) of whom had §2 positive tests on separate specimens tests or that 2 tests be positive on separate specimens, 84% were diagnosable; 6 infected infants (14%) had only a single by that time (median age at second positive test, 62 days]. The second positive test was done by the ages of 2 and 4 months test positive in this group. Importantly, among uninfected infants, the few with a posiin 58% and 73% of children, respectively. If the diagnosis of HIV infection were allowed with only 2 positive tests on a tive test all had that test soon followed by 2 subsequent specimens for which all tests were negative. If it is required that single specimen, a diagnosis could have been established in 36 (84%) of 43 infants tested on §2 occasions by 6 months of tests be positive on 2 separate specimens, 77% of infected infants were diagnosable by 6 months. Given the sensitivities age (mean age, 67 days).
Considering only infected infants with §2 specimens obof both tests in this study, that only this percentage of infected infants could be diagnosed by 6 months is somewhat surprising. tained between 1 and 6 months of age (i.e., omitting tests / 9d2a$$ju15
03-31-97 20:29:14 jinfal UC: J Infect This finding can be explained at least partly by the fact that not status determined by that time. Repeatedly positive diagnostic tests in infants eventually found to be uninfected, a phenomeall infants had testing performed at the indicated time points. It is expected that, if samples are obtained frequently enough and non that has been noted by others and that has been suggested as evidence for clearance of infection [19 -21] , were not obearly enough, an even higher proportion of infants should be diagnosable at an earlier age, emphasizing the necessity of served in our cohort. Overall, our results in uninfected infants support the present approach to prophylaxis of Pneumocystis ensuring adequate follow-up in these infants. Furthermore, we recognize that the utility of our analysis is complicated by the fact that the testing schedule was changed twice over the course of the study. The high sensitivity and specificity of PCR observed in our polymerase chain reaction and anti-HIV immunoglobulin A antibody study are consistent with results obtained in other large series detection in the diagnosis during early infancy of vertically acquired [3, 5, 11] , all of which showed sensitivities ú90% between human immunodeficiency virus infection. Pediatr Infect Dis J 1994; 13: ages 1 and 6 months. As in those series, the sensitivity in 90-4. neonates is much less (31% -57%), a finding that has been which 5 of 8 cord-blood specimens were positive by the assay.
266:3439 -42.
In our study, only 35% of 31 infected infants tested positive
